Upregulation of cyclin T1/CDK9 complexes during T cell activation.
Cyclin T1 has been identified recently as a regulatory subunit of CDK9 and as a component of the transcription elongation factor P-TEFb. Cyclin T1/CDK9 complexes phosphorylate the carboxy terminal domain (CTD) of RNA polymerase II (RNAP II) in vitro. Here we report that the levels of cyclin T1 are dramatically upregulated by two independent signaling pathways triggered respectively by PMA and PHA in primary human peripheral blood lymphocytes (PBLs). Activation of these two pathways in tandem is sufficient for PBLs to enter and progress through the cell cycle. However, the expression of cyclin T1 is not growth and/or cell cycle regulated in other cell types, indicating that regulation of cyclin T1 expression is dependent on tissue-specific signaling pathways. Upregulation of cyclin T1 in stimulated PBLs results in induction of the CTD kinase activity of the cyclin T1/CDK9 complex, which in turn correlates directly with phosphorylation of RNAP II in vivo, linking for the first time activation of the cyclin T1/ CDK9 pair with phosphorylation of RNAP II in vivo. In addition, we report here that endogenous CDK9 and cyclin T1 complexes associate with HIV-1 generated Tat in relevant cells and under physiological conditions (HIV-1 infected T cells). This, together with our results showing that HIV-1 replication in stimulated PBLs correlates with the levels of cyclin T1 protein and associated CTD kinase activity, suggests that the cyclin T1/CDK9 pair is one of the HIV-1 required host cellular cofactors generated during T cell activation.